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p. 6y6. {AllJoUd Bodies are obfewed to contract 
ithC()ld:\ 1 have found that Wood docs not conrrad* 
or dilate lengthways witliiicat or Cold. I am told 
that Mr. George Graham [is about making] tins 
Experiment, as 1 am alfo, in order to regulate "^Pen- 
dulums. 

P. 6S2. I fear that jB^^^fr^^^^w^'s wet Linen, whieh 
is fo thin, may begin to freeze before all the Mer- 
cury or Spirit of Wine in the Bail oi the Thermo- 
meter has the fame Degree of Cold: Tho' hanging 
there long before and after freezing will bring it 
pretty near. 

P. 683. \_A Rod of Iron 3 Feet long will have 
about -^ Inch Increafe'] or -l-f"^^ Part. 



'' » 



IV. /^ Co?ttimiation of a T^aper concerning 
Eled:ricity^ by William Watfon F. R. S\ 
printed in thefe Tran£ N. 477, Article I* 
ending^. ^01. 

ReadYth, ^\^ Water is a Non-eledric, and of 
^^^^ jLjL confequencea Condu<5lor of Elcdri- 

citv, I had Reafon to believe that Ice was endowed 
witii the fame Properties. Upon making the Expe- 
riment, I found my Conjeftures not without Foun- 
dation ; for, upon eledrifying a Piece of Ice, where- 
ever the Ice was touched by a Non ejedric, it 
flafted and fnapped. A Piece of Ice alfo held in 
the Hand of an eledrified Man, as in the before- 
mentioned ProcefTes, fired warm Spirit, chemical 
vegetable Oils, Camphor^, and Gunpowder prepared 
as before. But here great Care muft be taken, that, 
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by the Warmth of the Hand, or of the Air in the 
Room, the Ice docs not melt 5 if (b, every Drop of 
Water thcicfroni cc^nfidcrably diminifhes the received 
Eledricity. The HXi^crimcnt will fiiccecd likewilc, 
if, inflead of the Ice, you cleftrify the Spirit, e^r. 
and bring the Ice iiot eiedriued near them. I mull 
obferve, that Ice is not To ready a Condudor of 
Electricity as Water i ib th^it I very frequently have 
been difappoinred in endeavouring with it to fire in- 
flammable Subftances, when it lias been readily done 
by a Sword, or the Finger of a Man. 

In the firft Paper "^ I had the Honour to Jay be- 
fore you upon this Subjcd, I took notice of my 
having obferved two different Appearances of the 
Bre trom cleftrificd Subftancesj viz. thofe large 
bright Flafhes, which may be procured from any 
Parr of elcftrified Bodies, by bringing a Non-cle£tric 
unexcitcd near them, and with which we have fired 
all the inflammable Subftances mentioned in the 
Courfe of tiiefc Obfervationsi and thofe, like the 
firing of wet Gunpowder, which are only percepti- 
ble at the Points or Edges of excited Non-eledrics. 
Thcfe laft alfo appear different in Colour and Form 
according to the Subftances from which they pro- 
ceed : For from polifhed Bodies, as the Point of a 
Sword, a Silver Probe, the Points of Sciflbrs, and 
the Edges of the Steel Bar made magnetical by the 
ingenious Dr. Knighty the eledrical Fire appears 
like a Pencil of Rays, agreeing in Colour with 
the Fire from Boyle s Phofphorus 5 but from un- 
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polifned Bodies, as the End of a Poke?, a tufty Nail; 
or iuch-likc, the Ravs are much more red. The 
Difference of Colour here, I am of Opinion, is ow- 
ing ratiier to the different Reflexion of tlie eledrical 
Fire from the Surface of the Body from which it is 
emitted, than to any Difference in the Fire itfelf. 
Thefc Pencils of Rays iffue fuccefllvely as long as the 
Bodies, from which thfey proceed, are exciting 5 but they 
are longer and more brilliant, if you bring any Non- 
cledric not excited near them, tho' it muft not be clofe 
enough to make them fnap. If you hold your Hand at 
about two or three Inches Diftance from thefe Points, 
you not only feel fucceilive Blafts of Wind from 
them, but hear alfo a crackling Noife, Where 
there are fcveral Points, you obierve at the fame 
time fcveral Pencils of Rays. 

It appears from Experiments, that, befides the fe- 
veral Properties that Electricity is poffefs^d of peculiar 
to itfelf, it has fome in common with Magnetifm 
and Light, 

"Propojition L 
In common with Magnetifm, Eleftricity counter- 
afts, and, in light Subftances, overcomes the Force 
of Gravity • Like that extraordinary Power likewife^ 
h exerts its Force in vacuo as powerfully as in open 
Air J and this Force is extended to a confiderablc 
Diilance through various Subftances of different Tex- 
tures and Denfities. 

Corollary^ 
Gravity is the general Endeavour and Tendency 
of Bodies towards the Center of the Earth 5 this is 
overcome by the Magnet with regard to Iron, and 

Xxxx s bv 
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by Elcdricity with regard to light Subfiances both 
in its Attradion and Rcpulfion s but 1 have never 
been able to difcern that vortical Motion, by which 
this Efte£t w^as laid to be brought about by the late 
Dr. 'DefaguUers and others, having no otlicr Con- 
ception of the Manner of its ading than as Rays 
from a Centre, which indeed is coniirmed by fevc- 
rai Experiments : One of which, very eafy to be 
tried, is, that if a fingle downy Seed of Cotton-grafs 
is dropped from a Man's Hand, and in its Fall comes 
within the Attraction of the rubbed Tube, the Dovv^ix 
of tiiis Seed, which before fecmcd to flicl^ together, 
feparates, and forms Rays round the Center of the 
Seed. Or if you faften many of thefe Seeds with 
Mucilage of Gum Arabic round a Bit of Stick, the 
Down of them, when eleftrified, which other wife 
hangs from the Stick, is raifed up, and forms a cir- 
cular Appearance round the Stick. As thefe Hght 
Bodies are diredcd in their Motions only by the 
Force imprejQTed upon them, and as their Appearance 
is conftantly radiatim^ fuch Appearance by no means 
fquares with our Idea of a Vortex. Some have ima- 
gined a Polarity alfo, when they have obferved one 
End of an excited glafs Tube repel light Subftanccs,. 
and the other attract them. But this is a Deception 
arifing from the whole Length of the Tube not 
being excited, but only fuch Part of it as has been 
rubbed 5 fo that as much of the Tube as is held in 
the Hand remains in an unexcited State, and per- 
mits light Subftanccs to lie ftiii thereon, though 
forcibly rcpcU'd at the other End. This attractive 
Power of Elcdricity ads not only upon Non-elec- 
trics^ as Leaf-Gold, Silver, Thread, and fuch-like, 

but 
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but alfo upon Originally-Eledrics, as Silk, dry Fea- 
thers, little Pieces of Giafs, and Refm : it attrads all 
Bodies, that are not of the fame Standard of Eledri- 
cicy (if I may be allowed the Exprelllon) as the ex- 
cited Body from which it proceeds. I have found no 
Body, however denfe, whofe Pores are not pervious 
to Eledricity by a proper Management, not even 
Gold itfelf. 

Tropofithn 11. 
In common with Light, Electricity pervades Glais, 
but fuffcrs no Refraction therefrom ; I having, from 
the moft exad Obfervations, found its Direction to 
be in right Lines, and that through Giaflcs of differ- 
ent Forms, included one within the other, and large 
Spaces left between each Glafs. 

Corollary. 

This redilineal Direction is obfervable only as far 
as tlie Eiedtricity can penetrate through unexcited 
Originally-Eleftrics, and thofe perfcftly dry i nor is 
it at all material, whether thefe Subftances are tranf- 
parent, as Glafs $ femidiaphanous, as Porcelain, 
or thin Cakes of Wax 5 or quite opaque, as thick 
woollen Cloth, as well as woven Silk of various 
Colours; it is only neceffary that they be Originally- 
Eledrics. But the Cafe is widely different with re- 
gard to Non-eledrics^ wherein the Diredicn, given 
to the Ekaricity by the excited Originally-Elcaric, 
is altered as foon as it touches the Surface of a Non- 
electric, and is propagated with a Degree of Swift- 
neis fcarcely to be meafured in all poiiible Diredions 
to impregnate the whole non-eledric Mafs in Con- 
tad with it, or nearly fo, however different in itfelf, 
and which muft of Neccffity be terminated by aa 

Originally- 
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Originaiiy-EicdriC, before the Eledricity exerts the 
lead Attraction i and then this Power isobfcrved firft 
at that Part of the Non-eledric the moft remote from 
the OriginallyEledric. Thus, for Example, by an ex- 
cited Tube held over it, Leaf-Gold will be attracted 
thro'Glafs, Cloth, (^c. held horizontally in the Hand 
of a Man ftandhig upon the Floor, and this Attradion 
is exerted to a confiderable Dillance. On the con- 
trary, the rubbed Tube will not attrad Leaf-Gold, or 
other light Bodies, however near, through Silver, 
Tin, the thinned Board, Paper, or any other Non- 
Elcdric, held in the manner before-mention'd. But 
if you rub the Paper over with Wax melted, and 
by that means introduce the Originally-Eleftric 
therein, you obferve the Eleftricity afts in right 
Lines, and attrafts powerfully. And here I muil 
beg Leave to remind you, not only of the former 
Corollary, but of fome of the former Experiments 
alfoi by which it appears, that although, to make 
a Non-Eledric exert any Power, we muft excite thq 
whole Mafs thereof, yet we can excite what Part, 
and what only, of an Originally-Ele£tric we plcafe, 
Thus we obferve, that Leaf-Gold, and the Seed of 
Cotcon-Grafs (which grows upon Bogs, and is a very 
proper Subject lor thelc Inquiries) are attracted under 
a glafs Jar made warm'% and turned Bottom up- 
wards, upon which are placed Books, and Icveral 

other 



* I have conflantly obfervcd, that the eledlrical Attra6lion through 
Glafs is much more powerful when the Glafs is made warm, than when 
cold. This Effea may proceed from a twofold Caufe : Firll, warm 
Glafs dees not condenfe the V/ater from the Air, which makes the Glafs, 
as has beenbefore before demonftrated (^. 1 1 1 ) a Conduaor of Eleftricity : 
Secondly ; As Heat enlarges the Dimenfions of all known Bodies, and 
confequently caufes their conftitucnt Parts to recede from each other, the 
eledlrical Effluvia, paffing in ftraight Lines, find probably a more ready 
PalTage thro' their Pores, 
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Other Non-ElcdricSj and that the Motions of the 
light Bodies underneath eorrcfpond with the Motions 
of the glafs Tube held over them, the Eleftricity 
iceming inftanrancoufly to pafs thro' the Books and 
the Giafs. But this docs nor happen, till the Elec- 
tricity has fully impregnated the Non-cIcdrioS 
which lie upon the Glafs i which received Elcc- 
tricky is flopped by the Glafs; and then thcfe Non- 
Elcdrics dai't their Power diredly through the upper 
Part of the Glafs, after the Manner of Originally- 
Elcdlrics. But if the thinnefu Non-Eledric, cvea 
the tiaeft Paper, as I before nicnrioned, is held in 
tae Hand of a Man at the fmalleft Diftance over the 
the Leaf-Gold, and the Elcdncity is not flopped, 
not the Icaft Power will be exerted, and the Gold 
will lie ftiil. I muft here remark likewife, that this 
Law of Eleftricity is fo conftant and regular, that I 
have not found one Deviation from it 5 fo that even 
the Quickfilver, fpread thin, as it ufually is at the 
Back of a Plate of a Looking-Glafs, will prevent 
the pafllng through of the eleftrical Attradion, unlefs 
flopped by an Originally -Elearic. This Penetration 
of the eledrical Power through Original ly-Eledrics 
is much greater than has hitherto been imagined, 
and has caufcd the Want of Succefs to great Num- 
bers of Experiments. I have been at no fmall Pains 
to determine, how far this Power can penetrate 
through a dry Originally-Eledric, and have found, 
by repeated Trials, that either in a Cake of Wax 
alone, Cr of Wax and Refin mixed, when the Elec- 
tricity is very powerful, it has paffed, I fay, in ftrait 
Lines through thefe Cakes of the Thicknefs of two 
Inches and --t 5 but I never could make it ad through 
one of tv/o Inches -^5 for in this it was perfedly 
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flopped. So that the Cakes commonly made ufe of 
to ftop the Eleftricity, by being too thin, fiifFcr a 
confidcrable Quantity of the clcdrical Power to per- 
vade them;, and be loft in the Floor. I make no 
Doubt, if the clcdrical Power could be more in- 
creafed, it would penetrate much further through 
thefe Originally-electric Bodies, 

Tropqfition HI. 

Eledricity, in common with Light likewife, when 
its Forces are colleded, and a proper Direftion given 
thereto upon a proper Objed, produces Fire and 
Flame. 

Corollary. 

The Fire of Eleclricity (as I have before obfetv'd) 
is extremely delicate, and fcts on Fire, as far as I 
have yet experienced, only inflammable Vapours. 
Nor is this Flame at all heightened by being fuper- 
induced upon an iron Rod, red4iot with coarfcr 
culinary Fire, as in a preceding Experiment j nor 
diminifh*d by being diredcd upon cold Water. 
However, I was defirous of knowing if this Flame 
would be affcded by a ftill greater Degree of Cold ; 
and in order to determine this, I made an artificial 
Cold, by Vv^hich the Mercury, in a very nice Ther- 
mometer adjufted to Fahrenheifs Scale, was de- 
preflcd in about 4 Minutes from 15 Degrees above 
the freezing Point to 30 Degrees below it j that is^ 
the Mercury fell 45 Degrees. From this cold Mix- 
ture, when elcdriiied, the Flafhes ^ ere as powerful, 
and the Stroke as fmart, as from the red-hot Iron. 
I could have made the Cold more intcnfe, but the 
above was fufficicnt for my Purpofc. This Experi- 
ment 
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mcnt feeras to indica1:e> that the Fke of Ele£i:ricitf 
is afFeded neither by the Prcfcnce or Abferice of 
other Fire, For, as red-hot Iron, by Sitlfaac New- 
tons Scale of Heat, is fixed to ipz Degrees, and as 
the Ratio between Sir Ifaafs Degrees and Fahren- 
heifs is as 34 to i8o^ it neceflarily follows, that the 
Difference of Heat between the hot Iron and the 
cold Mixture is 1040 Degrees 5 and nevcrthelefs, 
this vaft Difference makes no Alteration in the Ap- 
pearance of the eledrical Flame* We find likewifc, 
tiiat as the Fire, arifing from the Refra£tion of the 
Rays of Light by a Lens^ and brought to a Focus ^ 
is obferved firft at fome fmall Diftance from their 
Surfaces, to fet on fire combuftible Subftances i the 
fame Effed, as I have before obferv'd, is produced 
in like manner by electrical Flame. 

I may perhaps be thought too minute in fome of 
the before niention'd Particulars 5 but in Inquiries 
abdrufe asthefe are, where we have fo little a priori 
to dire£t us, the greateft Attention niuft be had to 
every Circumftance, if we are truly deHrous of in- 
veftigating the Laws of this furprifing Power. For, 
as has been faid upon another Occafion, by my ever 
honour'd Friend Martin Folkes Efq; our moft worthy 
Prefidenr, '' That Eledricity feems to furnifli an in- 
^*^ exhaudible Fund for Inquiry j. and fiirc "Phmw- 
" mena fo various and fo wonderful can arife only 
from Caufes very general and extenfive, and fuch 
as muft have becjpi defigned by the Almighty Air- 
THOR of Nature for the Produdion of very 
great Effeds, and fuch as are of great Moment to 
*^ the Syftem of the Univerfe." 
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If thcfc Obfervations receive the Countenance of 
this Learned Society^ I fhall think myfeif fufficicntly 
recompenfedi and am. 

Gentlemen^ with the higheji EJieem^ 
TotiT mofi obedient humble Servant^ 

W. Watfon. 



V. A Sequel to the Experiments and Obferva- 
tions tending to illujirate the Nature and 
Properties (^/'Eledricity ; in a Letter to the 
Royal Society from the fame. 

Gentlemen^ 

neadoa. 30. 1 , ^nr^HE favourable Reception wherewith 
3746., Jl^ y^^ honoured fome Papers I laid be- 

fore you fome time fince, relating to Eleftricity, 
emboldens me to trouble you again upon the fame 
Sub)e£t : And I am the more encouraged fo to do, 
as the Progrefs of our Difcoveries therein, both here 
and abroad, has been fo rapid 5 that what, little 
more than a Year ago, we conceived to be the ne 
plus ultra of our Inquiries, is now regarded as mere 
Rudiments. 

2. It were trefpafllng too much upon you, to re- 
count the great Number of Experiments I have made f 
for which Reafon I (hall only take notice of fuch as 
are either in themfelves ftriking, or tend to illuf- 
tratc fome Propofition. 



